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Abstract 
The article describes the possibilities of organization and management of students' independent work - as a factor in 
increasing the effectiveness of training. The paper deals with some aspects of the analysis of students’ independent 
cognitive activity - as a means of increasing the effectiveness of training. Before we proceed to the consideration of 
some aspects of the analysis of students’ independent cognitive activity we should look at its definition. In 
pedagogical literature, the term "independent work" is not considered as a unique one (Asanaliev, 2002 
М.КPidkasistiy, 1972). In this regard, independent work is identified with the process of reflection and 
transformation of objective reality in the mind of a person. Thus, the essence of independent activity is defined   by 
characteristics of cognitive tasks embodied in a specific content of individual works. 
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Introduction 
Cognitive activity of students is always directed to a transfer from the method of Learning, based on independent 
activity to another way of learning based on independent creative activity. And in this respect, independent work is 
not only the "core" of a student's independent work, but also serves as a basic unit in a teacher’s scholastic activity. 
Therefore, in educational process, it acts as an invariant in two main types of activities, as a tool of organization 
activity of a teacher and as the object of student’s learning activity. 
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Actuality 
Manyresearchers (Asanaliev, 2002 P.I.Pidkasistiy, A. M. Matyushkin and etc.) indicate that a great resource of 
student’s independent work development is incorporated in educational process itself. Thus, according to N.V. 
Bochkina, a learning process in higher education schools can be considered from two perspectives (Asanaliev, 
1999. Pidkasistiy, 1972; Lerner, 1981; Bochkina, 1991;Galperin, 1976). 
According to the author the first position represents a training process as a process of structural-functional 
"movement" and the development of a system "teaching - learning". In this case, the purpose of training is identified 
as an expected and diagnostic final result aimed at directive change of a student’s personality.  At such a «functional 
and dynamic model» of a training process, the nature of relationship between a teacher and student acquires a 
character of interaction at the level of cooperation directed on the achievement of common goals.  
A second position considers a training process in institutes of higher education as a one-dimensional act of 
mediation of the «external through internal and internal through external». In this case, the purpose of training is 
considered as the desirable, final and always expected result. At modeling a training process as a «dynamic model», 
there prevails a unilateral influence of a teacher on a student, understood by the author as pedagogical management 
of student’s activity and behavior. Besides, N. V. Bochkina basing on two specified models of a training processing 
les out the third approach in understanding a process of training. 
 The essence of this intermediate position lies in disclosing transformation mechanisms of training process 
from a "dynamic" system – into the functional – dynamic one. The author of the concept is convinced that only a set 
of all three approaches displaying the content of training process can give an adequate understanding of a student’s 
self- independence formation process. 
 
The purpose 
 
It should be mentioned that any pedagogical process in higher schools including a training process comprises a 
number of components. At the present stage researchers offer a diverse component structure of training processes in 
institutions of higher education (Bochkina, 1991). Considering these views, we offer a generalized structure of a 
training process: 
- Motivational (impulsive) component, a target component, an operational component, a control - estimation 
component.   
  Thus, a training process in higher education institutions comprises four basic (in our opinion) components, 
i.e. representing a system of aims and tasks,  assessment and self-assessment criteria, methods and teaching aids, 
actions of trainers and trainees. In general, in pedagogical literature a system is understood as a nonempty set of 
elements, and the element, in its turn, is understood as a structural "unit" of the system which can exist 
independently including a performance of certain functions within the framework of a system (Krupich, 1992). It is 
necessary to pay attention that the concept of element comprises the features characterizing not its own belonging to 
the internal structure but those connected with the belonging of the element to the system. Thus, the element is 
acting as the initial concept of a theoretical description of a training process understood as a system. Investigation of 
a training process on a «cellular level» can help us to solve a problem of finding out and defining a self-independent 
learning activity of students as «the smallest organizational unit».    
 Proceeding from the above-said there arises a question: what element or "unit" represents a training process 
in higher education institutions? 
 In our opinion the problem was fully highlighted by V. I. Krupich therefore we will rely further on his 
research (Krupich, 1992). The author considers a training process in higher education institutions as a system 
consisting of three parts: the content of education, a teaching process – teacher’s activity and a learning process – 
student’s activity: TN = CE, TP, LP) Krupich V. I. 
 We will consider training process as a three-level system education with pedagogical attitude realized in it: 
“learning activity – teaching activity – education gals”. This relation contradicts a traditional one (teaching activity – 
learning activity –education goals). The thing is that in the pedagogical literature there often brought a question what 
is determined and by whom: a teacher – students’ activity or students – a teacher’s activity. However we are 
convinced in correctness of some researchers (P.Ya.Galperin, I.Ya.Lerner) who stated that regularities of a doctrine 
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predetermine a teaching activity because properties of the object of influence (a student) define a character and 
methods of influence on him (Galperin, 1976; Matyushkin, 1972).  
In other words, a teacher’s activity to a certain degree depends on the level of student’s development, and 
on a certain stage of education i.e. as he learns new features of his trainee (object of influence) the activity of the 
trainee also changes.  
 So, on the third level the education process can be presented in the following (generalized) system: 
TP = (CT, TP, LP); where CT - content of training, TP - teaching process, LP – learning process. 
Representing CT as a system of didactic tasks (Pi), TP – as a system of teaching methods (Mk), LP – as a system of 
levels of informative activity (Nj), a system of training process will receive the other expression: TP = (Pi, Nj, Mk) 
Krupich В.И. A didactic object having a Pi, Nj, and Mk structure will be called as   
«Educational situation» (second level). Let's consider as an example an element (P3, M1, N1) an educational 
situation. It will have the following contents:  task of acquiring a training material, at that a teacher uses an 
explanatory and illustrative method and students join a reproductive level of cognitive activity. 
 Further, representing the contents of educational situation in the form of systems: (Pi) – as system of 
cognitive tasks - (Ap); (Mk) – as a system of didactic methods - (Em); (Nj) – as a system of student’s cognitive 
actions – (Sn), we will receive a training process of the first level: TP = (Ap, Em, Sn) where the object (Ap, Em, Sn) 
– is «an educational problem». It is necessary to note that three components cooperate in the last one: a didactic 
method of the teacher, cognitive actions of the student, a cognitive task. The above-said means that the educational 
problem reflects a certain stage of training process and has two qualities at the same time: 1) It is a structural unit of 
a training process; 2) It represents a system (by the way, this didactic object doesn't contradict the didactic positions 
offered by N.V.Bochkina, 1991). It is necessary to tell that researchers’ attempts to divide further an educational 
problem on components led to objects not possessing properties of integral number properties. However, one should 
note that the educational problem in itself, represents an open-ended cycle of knowledge so only a set of educational 
problems can lead to the achievement of assigned didactic objectives that in its turn, defines a relatively complete 
stage of knowledge – an educational situation: (TP1, TP2, …TPn)=US. We shall consider this statement when 
designing “the smallest organizational unit” of independent informative activity of students. 
Proceeding from the foregoing, it is necessary to note that the structural unit of training process i.e. an 
educational problem, selected by V.I.Krupich (Bochkina, 1991Abylkasymova, 1998 Asanaliev, 2002), and reflects 
all didactic aspects of this process. It essence can be expressed in designing a system of cognitive tasks, and also in a 
teacher’s selection of corresponding didactic methods and implementation of cognitive actions by students (the first 
level). This level of a training process possesses specific features. In our opinion, the level includes great 
opportunities for the development of such personal quality as self-independence in training. It is obvious that the 
development of this quality one should start already at the initial stages of a training material learning, thus 
liberating a cogitative activity of a student. 
  The second level of training process functioning (the last is considered by us as a personal focused model 
of training), characterized by highlighting the educational situation which assumes training to independent defining 
didactic tasks and also to the choice of adequate teaching methods and levels of cognitive activity of students. 
 
Hypothesis 
 
If to consider a training process within engineering education and to analyze a system of didactic tasks, and also as a 
system of methods and system of levels of cognitive activity of students – it becomes obvious that in higher schools 
(during training) there must be an educational situation based on professional orientation and specialization. In this 
regard, a system of methods and system of levels of cognitive activity should be different. 
 The next level, a more generalized one, is a training process. It is focused on formation and development of 
independence of students in training and should include the content of training (a system of objectives and didactic 
tasks considering features of a training process on technical disciplines), and also learning and teaching processes. 
Finally, a teaching process should be focused on pedagogical management of independent cognitive activity of 
students (Bochkina, 1991Abylkasymova, 1995 Asanaliev, 1998.) that, in its turn, is aimed at raising the efficiency 
of a learning process and to a certain level a training process in whole. In other words, on all levels of a training 
process it is necessary to create conditions favoring a formation of abilities to extract knowledge independently, 
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object-oriented and consciously (in this case when studying a course «Material cutting, machines and tools» / 
MCMT) and also apply this knowledge in practice. 
 
Novation 
 Analyzing a cognitive activity of students at three levels of a training process, the educational problem being its unit 
(Bochkina, 1991Abylkasymova, 2002 Asanaliev, 1998 Jstrebova E.B.) and considering it within engineering 
education, we came to a conclusion that pedagogical designing “the smallest organizational unit” demands a 
consideration of three basic concepts necessary for further designing (Krupich, 1992): 
1. A training process as a model of personally focused training, according to I.Ya.Lerner, P.Ya.Galperin 
Matyushkin. Should be constructed on pedagogical relation: 
2. LA-TA = TO 
(Learning activity – teaching activity –training objectives). The whole process should be directed on 
development of engineer-teacher personality. The first concept is the precondition of emergence of the 
subsequent two concepts. 
2. The second concept essence is in "liberation" of a student’s cognitive and intellectual activity promoting a 
formation and development of students’ independence.  
3. As innovative training is directed on development of independent active personality (the engineer-teacher 
personality), it would be a mistake not to point to a professional orientation in training.   
        Thus, there arises a problem of selecting such an educational situation (as «the smallest organizational 
unit» of students’ independent cognitive activity) with taking into account basic didactic principles and 
training process concepts considered by us. Besides, this "unit" should represent the  
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Picture 1 
In this connection we suggest to consider «the smallest organizational unit» of students’ independent 
cognitive activity as an educational situation of «a independent selection of a method” for solving a task of a 
cognitive objective - ISM. See a scheme of this situation: 
 In this scheme: 
З - cognitive objective 
           P - Teacher’s didactic method 
           D - Student’s cognitive activity 
           A - Analysis of student’s cognitive activity 
           COTPT – a complex of training programs and training task - systems 
           ISM –independent selection of method 
A didactic object defined by us above as an educational situation – is “the smallest organizational unit” of 
students’ independent cognitive activity, considered by us as a source of process of liberation in a student’s 
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cognitive activity and forming a need for choice of the creative method during the process of solving a cognitive 
task.  
Let's track a dynamics of educational situation selected by us at the initial level of a training process. Its 
central component is cognitive informative (creative) task. The content of the task is a problem based on 
contradiction between the known and unknown values. A scheme of the structure: At ____ В_ _ _Р 
Each task has a condition (C), a question or a requirement (Q) and a way to the task solution (R), 
comprising a set of intermediate operations (between a question and the answer) being the decision-making steps. A 
trainee for the solution of a creative cognitive task (T) chooses independently a way of solving (SVP) and carries out 
certain actions (A) directed on the achievement of a definite didactic purpose (on getting a concrete result). A 
teacher’s activity is in making analysis of the result received (A), a correction of a student’s cognitive activities by 
updating   didactic material or by means of didactic methods (M) specified by purposes of a cognitive task. The 
analysis of results of student’s cognitive activity can be carried out on the basis of “the program of training system-
tasks” (COTPT), or on the basis of three-level tasks.   
Besides, the offered educational situation can be applied in various forms of studies. It is be noted that the 
given scheme differs essentially from a traditional one, however in our opinion it represents an optimal way during 
the MCMT course under a modular system of training conditions.  
In scheme (2) organizational forms (laboratory and practical lectures) – are interconnected. Independent 
cognitive activity (ICA) is a component of a process and occupies in it a central place.  
 The course of planning is considered not only as a relation of a sufficient of necessary material to the time 
given on its studying but also as system of inter subject and intra subject communications with a selection of  
optimal forms and training methods and a necessary didactic material as well. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Picture 2 
 
Picture2 
Conclusion  
In general, a training material should be understandable and difficult within reasonable limits, systematized and 
logically consecutive, scientifically grounded and interesting at the same time.  
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